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Lifelong Learning
3
Formative feedback
•
 
Provides information about how learners 
 develop their competences in a knowledge 
 domain.
•
 
This information can determine learners’
 progress and is essential in suggesting 
 remedial actions which overcome gaps in 
 knowledge
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Problems
•
 
Learners:
–
 
Spot conceptual gaps: are they learning the 
 right things / enough detail?
–
 
Need formative feedback on demand ‐
 
even 
 when tutor is not available
–
 
(PBL) Feedback to group rather than individual
–
 
Difficult to get prompt recommendations on 
 how to overcome conceptual gaps
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Problems
•
 
Tutors:
–
 
Difficult to give formative feedback :
•
 
At an individual level
•
 
To individuals in work settings doing different 
 things, different learning trajectories
•
 
To individuals within a group (PBL)
–
 
Difficult to identify outliers – extra attention
–
 
Not enough time and availability
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Formative Feedback Tool
•
 
Design and develop a service that supports 
 lifelong learners so they
–
 
Get formative feedback about the limits of their 
 knowledge in a particular context
–
 
Get recommendations of remedial actions on how to 
 overcome knowledge gaps
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Formative Feedback Tool
•
 
Design and develop a service that supports 
 lifelong learners so they
–
 
Get formative feedback about the limits of their 
 knowledge in a particular context
–
 
Get recommendations of remedial actions on how to 
 overcome knowledge gaps
•
 
Characteristics
–
 
Runs (semi‐) automatically
–
 
Learning evidence text  Extensive use of Language 
 Technologies 8
Design considerations
• Expertise development
• Knowledge development
• Process of measure conceptual 
 development
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1. Expertise Development
Novices and experts differ in 
• How they express
 
the concepts underlying 
 a domain 
• How they discriminate
 
relevant from non‐
 relevant information
• How they use and relate the concepts to 
 one another
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Expertise Level Knowledge 
 Structure
Learning Problem solving Reasoning 
 process
Novice Networks 
 (incomplete and 
 loosely linked)
Knowledge 
 accretion, 
 integration and 
 validation
Long chains of 
 detailed reasoning 
 steps through 
 networks
Step by step 
 process
Intermediate Networks (tightly 
 linked and 
 integrated)
Encapsulation Reasoning through 
 encapsulated 
 network; 
 abbreviated
Big steps (but 
 still one at the 
 time)
Expert Illness scripts Illness script for 
 formation
Illness script 
 activation and 
 instantiation
Groups of steps 
 activated as a 
 whole
Experienced 
 expert
Memory traces of 
 previous cases
Instantiated scripts Automatic 
 reminding
Boshuizen et al., 2004; Nievelstein, 2004
Expertise Level Knowledge 
 Structure
Learning Problem solving Reasoning 
 process
Novice Networks 
 (incomplete and 
 loosely linked)
Knowledge 
 accretion, 
 integration and 
 validation
Long chains of 
 detailed reasoning 
 steps through 
 networks
Step by step 
 process
Intermediate Networks (tightly 
 linked and 
 integrated)
Encapsulation Reasoning through 
 encapsulated 
 network; 
 abbreviated
Big steps (but 
 still one at the 
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 reminding
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Evidence
•
 
Medicine
•
 
Health sciences
•
 
Business administration
•
 
Law
2. Knowledge Building
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Stahl (2006)
2. Knowledge Building
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•
 
Personal
 
knowledge
–
 
Cognitive
 
process: 
 perception, memory
 
and 
 meaning
 
 knowledge
•
 
Collaborative
 
knowledge
–
 
Social
 
process: learning
 occurs
 
in interaction
 
with
 others
3. Measuring conceptual   development (steps)
15
Goldsmith et al. (1991)
Design Considerations
•
 
The tool should provide learners with 
 diverse ways of comparing their knowledge 
 against different reference models
–
 
>Derive learner’s and reference models (semi‐) 
 automatically
16
Reference Model
•
 
Archetypical reference model, state‐of the art 
 information (e.g., scientific literature; wikipedia)
•
 
Predefined reference model, documents of 
 intended learning outcomes (e.g., course material, 
 tutor notes, curriculum) 
•
 
Group reference model, concepts and the relations 
 a group of people (co‐workers, peers, friends…) use 
 to describe a topic
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Example: Formative Feedback Tool
CONSPECT
Example
1.
 
Learner writes down what he or she knows about 
 Hypertension
Blog
Blood
Pressure 
Cardiovascular
Channel
Failure
Heart
Hypertension
Inhibitor
Water
Angiogenesis
Antihypertensive
Arteries
Blocker
Calcium
Cardiac
…..
2. Tutors create predefined reference models about the 
 topic
Example
Example
3. Learners compare their concept maps against predefined 
 reference models

Comparison
Reference model Overlap Your input
Diabetes
insulin 
adult 
anticoagulant 
blood 
cardiovascular 
children 
endocrine 
estrogens 
glucose
….
breast 
cancer 
cell 
chemotherapy 
disease 
genetics 
treatment
anticancer
care
clinic
ethic
health
image
issue
knowledge
molecular 
patient
…
Example
3. Learners compare their concept maps against a group 
 reference model

Validation
•
 
Feedback session
•
 
Medical
 
students
 
(n=6); Tutors
 
(n=2)
•
 
Create
 
own
 
reference
 
model
•
 
Compare
 
it
 
with
 
other
 
reference
 
models
•
 
Answer
 
a questionnaire 
Validation‐  Results
•
 
All students found it useful to compare 
 their concept maps with those of peers
•
 
All thought comparison with a reference 
 model was useful for monitoring learning
•
 
Tutors very positive about their experience, 
 could see great potential for the tool to 
 support their practice.
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Validation‐  Results
First impressions:
(Learner) it’s quite a clever way to compare yourself 
 to what other people have written down, that 
 you’ve covered everything you need to cover, 
 which is a problem in PBL at the moment
I find it useful as well, especially the comparing 
 part... You can see what’s been missed out
Future  work
•
 
Pilots 
–
 
Medical Students, English
–
 
Distance education students, Dutch
•
 
Recommendation of learning resources
•
 
Different ways of representing/comparing 
 reference models
•
 
Use of simple, standard term extraction 
 and word cloud tools 
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FP7‐TEL: a 3 year project 2008‐2011
 11 partners (8 countries, 6 languages)
LTfLL Objective
To create a set of next‐generation support and advice 
 services that will enhance individual and collaborative 
 building of competences and knowledge creation in 
 educational as well as organizational settings. 
The project makes extensive use of language technologies 
 and cognitive models in the services. 
www.ltfll‐project.org
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